We predict the formation of highly dense baryon-rich resonance matter in Au+Au collisions at AGS energies. The final pion yields show observable signs for resonance matter. The ∆ 1232 resonance is predicted to be the dominant source for pions of small transverse momenta. Rescattering effectsconsecutive excitation and deexcitation of ∆'s -lead to a long apparent lifetime (> 10 fm/c) and rather large volumina (several 100 fm 3 ) of the ∆-matter state. Heavier baryon resonances prove to be crucial for reaction dynamics and particle production at AGS.
from RQMD events with the HBT technique agrees well with recent measurements [25] . The integrated spectrum shows a bending that is suggestive of two different contributions.
The calculations give that at low transverse momenta most of the pions stem from ∆ decays.
Pions from heavy resonances contribute essentially at high p t and dominate the spectrum for m t − m 0 > 600 MeV. This behaviour is quite easy to understand because the decay of highly excited resonances into pions will produce decay products with more kinetic energy than the decay of a ∆. ρ mesons contribute almost 10% of the total yield, higher resonances only to 5%. The decays of η, η ′ , ω or K * into pions and the pion elastic scattering add up to another 15% of the total yield that will be neglected in our consideration.
The upper part of Fig. 2 shows the ∆-source producing most of the final pions revealing a strong peak at midrapidity. Experimentally the dominance of ∆-resonance decays for low-p t pions may be verified from the single spectra using a technique proposed by one of us [26] . If we turn to rapidities far from midrapidity the slopes of the distribution will change drastically with y. If the transverse momentum of a pion produced by ∆-decay vanishes (p t ≈ 0), we will obtain a longitudinal momentum p z = 227MeV/c in the ∆ rest frame, (assuming a fixed ∆ mass m ∆ = 1232MeV/c 2 ). This corresponds to a rapidity of 1.27.
Thus the pion is fed into a completely different rapidity region. At rapidities with highest
densities of ∆ resonances we therefore expect a suppression of "ultrasoft" (p t → 0) pions.
The effect just described becomes visible by plotting the ratio of the production cross section for "ultrasoft" pions with p t ≈ 0 and "soft" pions with p t ≈ 150MeV. In the lower part of Fig. 2 the ratio of invariant production cross sections for π
is shown versus rapidity for central (b < 3fm) Au+Au at 10.7 GeV/n. The distribution shows a minimum at y = 0: the same rapidity where the stopped ∆ source is located.
Within a surprisingly small relative momentum bin (−1 ≤ y ≤ +1) we find 189 ∆'s (48% of all baryons) so that it is reasonable to speak about a ∆-matter state at y = 0.
Since we obtain that huge amount of resonances at 10 GeV/n contributing to the final spectra, we are now interested in the dynamics of the resonances during the reaction. In order to extrapolate our results to other energy regions we plot in Fig. 5 there are more resonances than nucleons in the system even in a light system as Kr+Kr.
Higher energies cause further but much slower increase of the resonance number, while lower energies reveal a fast fall off.
Recent claims of resonance matter formation at GSI-SIS energies [28] are scrutinized in 
CONCLUSION
Within the RQMD approach we predict at AGS energies the existence of a dense resonance matter state in a large volume during the early part of the reaction. Particularly, the ∆-matter state reaches densities of 2.5ρ 0 . Therefore, the investigation of the ∆ propagation in a dense medium [29] is of most importance for an understanding of the AA reactions at 1 to 20 GeV/n.
Higher mass baryon resonances contribute to the final pion spectra preferentially at high p t , where they clearly exceed the ∆'s contribution. Even in absolute numbers at early stages of the reaction, neglecting higher resonances leads to an overpopulation of the ∆ 1232 compared to our results. The ∆ proves to be the dominant state and main source for pion production at low transverse momenta p t < 300MeV. This promises a way to get experimental information on ∆-matter by analyzing especially the low-p t pions in order to localize ∆-matter in momentum space. Experimental research in near future should be able to confirm this prediction. However, even at energies of 1 GeV/n it has been shown [7, 8] that higher mass resonances are crucial to understand K,p and other heavy particle yields via multi-step processes. 
